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196k, “and fulfllls the initial mquimmﬁnts ‘of Paragm-*

seoPE. o0

:~,xqfra,§efx*mmf:;eﬁm,zw*? et

lThia aocnmant is prepared An; compllanaa with Pﬂ”a&rmnnf}m .
Avpendix D to the lunar Orviter Statement of Work, date ,h&raﬁ ;&,

of ch ?§0~1 as amended by Appenaix A wnich staf@t

warlv in thn ebncvntual apsnan stage, thn contracta
ghall commence development of reliakility §red1%ti@ﬁ
modela for the system. 'Those models shall be revi ad as
rﬁ"qued by GVHluTvk@n of the systam d&ﬁa?ny desx.

and varipus test resultq h&enme available. ?h@xe'
ghall be used an:

S

a, A timeky means of ﬂmphdSL?in% vot&ntma‘ reliabi¢
vroblem areas and guiding design %rxﬁe-offs.

b, 4 ba&is for test program planninz and 8 basic fﬁx’rﬁ;\\\\\\]}v
inbility as seqsmant *n tne rﬁliability evaluatm&n'prnﬂram,

(e
-

A #uzﬁn for 4qq¢h10nal f&ilure m&ﬁ@,'ﬁfinnt, ‘and ori%xﬁal& ;
analysen, , _ R L

de A basmq Pnr redundinrf atailes,

The vélkabal*t¢ pr@&iﬁuicn raporta qh&ll be prnv;i&d in muhfxai@ﬁi“
detail, $o that thé results can be verified, The aalteboris. shall
includa,rali;kilzty Tunet ional bloek 4% agrama, mrthenntical mﬁﬁw}@, :
somplets piece-part couni, detailed time -and envirnﬁm@ntal elamﬁnﬁa,'
appropriate failure retar, sourvas of dsbtam, and %a&umyilan% nade. :
The models shall be utilized to vppor%imn design reiisvility goals o
at the gomponomt functional assembly level, The centractor shadl 1
also develop an operational mathematical model of She spagecralt’ g
subgystem to 1nv1ude relizbility funztional block iagrams and -
deseriptions, logic diagrams, sequencs. time bar £rEPHS, pye;x’aa
for environments and ansociated paramaters and sererul artangement.
drawing., functional block diagrams for the @pérxfimnal %atzema%¢m%1 P
model shall be carried to the lowest apmponent leval (“black Box yool
Updating for the Final desien conlirarations ghall be ﬂnntinﬁuﬂ fﬁr E
“use for the assessment modal of par&araph & e : b

[
3
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1 1+ &,’33]&1 bxlwl.“{ 55058 men‘ ("'ot Rﬁq % For ,{;;e,z

it specificd milw& toins in the @elinbils bty Tvalum&ﬁan rhwa@,"'
the cortractor mnali parfovm soasssugnts of system, raixabili
bir ?”Viﬁiuﬁ failupe node and eritieality amalya@
3,4) and by updatihg hie ralisbility medels \sea’.
ad pecessary to ingorporate. pewly available iasa ;
ref&eat desirm ex&nr&& anﬁ refingmeﬂ*ﬁo IR

“Phe reli ub¢lLty as&esqmﬁnt model is an ﬁvaigatﬂnnfaf ‘the op@ra@iomai
mathematical model eﬁarate& under Paracraph h.% anﬁ iz not an
overlaroing tusk. &n assessment shall be made ot the oampia%aan
of the componsnt Quﬁliflwﬁflﬁﬂ testa and at aubﬁequ@uh ‘dates %g A
“be 69terﬂineﬁ, as snawacrﬁft auhny&ﬁ@“ fpﬁt daﬁg ‘@mome @vaxlaﬁléj

SEAT

HASA vam; WesIRZD L

i

HA3A reviaw of .thig ﬁagﬂhdn 18 requxrei in aorordunéa with Lina
Liem 9 of Table 11 of Ap?@ni:x D to the L&na” ﬁrbifer gnatnma&ﬁ Qf
-OI‘k-

The initial release of this dooument zhall be submitted %o &Kﬁg?
no later than 90 calendér days after contrugt go-ahesd and shall
be reviaeﬁ.mbnthly tﬁafaafter"E o S fg S "F,(
The uon*rucfcr is urvceeﬁznw wi*h the analjmﬁ: gutyd p&t ta #ﬁﬁA
concurrente oy rﬁd;veat LY. ‘ , ; 4
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2,0

S

R,

. This aonument prov1de$ a oontinuinﬁ inherenk reliab&lity ang&yagﬁ
~ for the lLunar Orbiter System based on agta available up to' M

»jhandling, transportatian or usa. o L

Tﬂ?ﬂﬂﬂnGTiﬂﬁ “Nﬂ RALKQ?OUND

days prior to the document release date. In support of this -
analysis the predimtian model, factors used, and Failu X
data sources are included im this documant*,‘ he.m
(anslyses) based on thig model and supporting da

updated as required nn a monthly Ba%ie‘ ‘

The iniormatinn uqea in constructing th# modml wite thainaﬁ ”ram
the functional block diagrams, parts counts, and &aﬁwrm;n&aiaq@

of duty cycles according to the baa¥ @gtimates of %ﬁa sub&yatam,'
derigners. The 720 hour 8-1 photographic missign: %ﬁ ased for
this analyaia. Pee %@dtian & 6 for & summary af thé miﬁsxnn“

The madela and predicti@ns af miwzaion sucmeas are u&@& a8 tue
basis for analytically cowparing the current reliabfiity status

with the goals and for trade studies between the vami&us dasmgm

yarametars, such as w&iyht and pdu@r~rﬁqujrem¢hfa.'w._

It must be noted uhat the ralzahxliﬁy greﬁ1aticn@ in %ﬁis &&a~ B

ument are the inhevent reliabilities éf the designa,  That ds, f‘,

it is assumed that the reliability of the equiﬁmﬁntfxa\bmt
sinnif:cantly degraded throwgh 1mpf0ger mannfaa$¢ L
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3.0 ﬁmMAﬁ¥ Aﬁb Rfceﬂﬁrﬁﬂﬁﬁﬁﬁxﬁ ;
- Thia énaum@nt is ’ntended to prea&nt aﬁiy’a speei
of %hs"foﬁal reliability effort, : I} nresents th
inherent réliability of the lunar Qrﬁitarbbvaoeorafﬁ
‘on the stsls of the desisn at the fime of each prediot
m-wozzw, "iailure Moda,. &ff‘eat and, @rﬁitxmliw Anal o
 Lunar Orbiter® presents the subsystem level failure de and’

mgde, offect and oriticality analysig ave dncluded i
data packages prepared fom Preliminary and Crities
Rdviews. Analyses and irade studiek, ing&u&ihgﬁain
- of reliability probles areas are inglnda o
technical proprﬁsa rap@rt. T

The Lunar Orbiter reliabmlxay pradictians are summa

geries of graphs and tablas as described in Seotdsn
. 4 outlines the general: grnand rnlem and ak umptiensﬁ
o thaﬁé predz&tisn@; ‘ :

A short, sumﬁarv of the mission objmatmv% ,
environmental profile are alse included. Detailed raliahil;&y

in Section 6.

. See Dosment 12100110 "Spacecraft Subsystem 3eaign ariteraa |

of migaion objectives and Spacecraft functionsl sonfisuration’
and performance requirements. For a more detailed daagﬁipﬁimﬁ
i of the Spacecraft environments see 32-1001$1~1, "Spacetreft
g Subsysten Envzronmﬁnhal Crlteria gpeaifi&ation - Imnar Qrbit&r”
} : e T
3.1 Rellability &ummany o I ' iﬁ_‘ 43

Fisure %,1, "lunar Orbitar ?redmcted Inherent Qailahil gy“
summarizes the reliability predictioms for the 30-day H«l -

vhotograpiic migsion and for a shorter 20-day misgion’
a portion of the photographic data are transmitted basl :
earth, This shorter 20-day miasion consiats of the f{ % f;;.
phases uf the B-1 mission as defined in Section &.u" =

shows the ohanpes in the Luner Orbiter predicted inhersnt
reliability since the start of the program, The reliahiiitv
goal of .70:for the spacecraft is taken f%mm Bﬁ*l@ﬁl??; “uun&r
Orbiter. Reixabllitv Goals Allocation”. i

Peure 5 3 ghows the probability of attaiﬁin at loast éum
suceess{ul mission versus the number of mission a%tempted.
Figure 3.4 shows the probability of attaining at lemst 3" .
successes ont of five missions attempted. In both Fzgune 3.3
and 3. h the probdbility of @success for a 3inglw'misaiﬂn SE IS

effect anslysis, Compoment and nﬁ&eﬁ#&gﬁipartfia*ﬁl‘failuﬁa *ki

predictions for each subsygfem of the Spaaecraft are ﬁﬂntaxn@& S

‘ Specification - lunar Orbiter" for a more detajled des¢riptios .-

Figure 5.2, "Lunar Oxbiter Spacecraft Reliability Pr@diationﬁ“'> G

“ | N e [ no. D2-100255
REVLTR & . o - W7 77 A
. ' . S - . ._‘“’éu» 9 L IR SRS

43 arAB-2000 REV. 6/62




3.1

* v

- Rel iaval‘ity Summrv (cmtlmd)

the Immr Qrbiher preriiueﬁ mherent mli&bﬂiﬁy w
in Figui‘é 3.3“ ‘

For aJta.mple, x’amm this ‘table one’ ey rmﬁ'the pmha.

the spatecraft Burviving the leunch and bogst phase,
probability of obtaining all of the motﬂmphiﬁg an
defined in the B-1 missions, and other similar m‘b& .
stateﬁenm.r I’s is also prasmbla to @ﬁemm@ the re 'mij.itim :
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Least One Successful Mission’
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342

Comnwntq .
‘fas predicted r@Llablilty of tha s\uaecraft d1d not ch&n@@
sirnificantly from the previous vrediction, - At the tind
of this vavision, the Bpncecvaft Critical Design Review i"uu ;
has besn held. everal action items arg gtill outs%ﬁnding,,;~
both o tho s rleécrafb and on several aubsjutems, 5

The Jioeing Company heliabili ty Data Qentral ﬁas“rpc&ntly
conpiled failure rote dats on parts apd equinmont uséd on

Minutemon ground equipmont.

gome of these data are included

in Section 9.0 of this document,

These fallure rates have -

beon uged to updite the prad*@tiona on,. 3e$@rnl Luﬁar th&tﬁr
aqni mante

It is plannaed that taias rQV1ﬂi0n {Ravi"isn F, &prfl 1?6“) will
be the last issue ~7 this document, A1l future changaﬁ in the
anay Crbiter predicted relizbility will be prosepted: in
“uIO 255-1, "Oparational ¥.asion Madel - lumar Orhitaps and
Dr-1N02655-2, "Relinbility Svaluction Model ~ Lunar Crbitart,
The latter dacunen+ will also use teat deta to updnte the
P“l-hhlllﬁv rredictions, This Aocumentafion ylan was tranamit ted
toy the ¥ Boeinga Letrer ”~15ﬁ7~2“w052 deted | ﬁrmh 9, lQﬁﬁgt
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dontrol rasudesanta an thesa dhama,
o Lmced on. thene if@ﬁﬁ\?“‘»%ﬁﬂ %m%;ng Con
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oo
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Y edltire vabe data ~;1~w>u~ o "w"n,'; m-:‘ g fatisns unve hwml’
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4,9

‘usett in constructing the system model an& predxating ﬁh@ 1uharent‘
g reliability Qf the lunar Urbiters \ . . -

B&rie Procadura

~cedure now aeceytad for wse on oW sya@e and milltary

Wlements of §ha Rwliubilit& Prediatiuﬁ

This section states the basin ground rules, progedures qnd aasumpt;qﬁqlg\ :

1t is dssumé&, unlesa ofﬁerwiea stated, that ;11 varﬁs,have 8 auﬁﬂ ﬁpﬁ

cerned.
which hasg been ysed on- the LuNav ﬁrbitewa

This predzctinn prncadura-oéhﬂiaiaqssent;ailv of breﬁking &own tha

system into its Yunctional elementsy, performing a probability analysis
on each of these elemants to determine their inhersnt relinbilities,
end econbining the relisbility of sach. of these @1$mﬂnt$ 4o determine .
the system veliabilitv., "he nﬁab&hiliﬁy &nalyais parf@?ﬁﬁé on sgth
functional element consists of determining the basia f',&ura vata*nﬁ;
tha alamont bv a parts amunt analyai«, moéi§?1ng tﬁm ;

the equipm@nﬁ owar&tﬂs and with a duty eycle fdPth'tD f_fl&ﬁﬁ
porticn of tha time in whirh the fnnctional elﬂmeﬁt QWaxntQW.

accorﬁing té the followzn? fcrrula,

R = ~AKD%

where
R = r{eliahility
A= Failure raté in failure rer hour

v K = 1nVircnmgntal waightmnp fachqr

ﬁ o Dugy cvclﬁ

t o time in haurs.
The bases for aasiﬂnang K factor§ and dufy eycla F&cto

equipments during each af/fnn miaaion pﬂaqas are g@Van{
and 4.4 respect1vely.' ;

i oo ot i
S g - ¥
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This oroeedicc 19 modi Fled ox necaaaary

whrnavsr

Fap wommpl oy U two paria, 4 oand By oars in oo

B
B
4 1

iabitity of the swilshine drvige

i

Lrr opaditet of Lae yaeed iabilltien of th:
Wi

Lwn arta

to sence

reduniancy o wsed,
crallel relurtlaney, tne
ret ability of Lne network, B, 18 sqiid bo the qﬂﬂﬂﬁih? 1

v

Ligar ¢

a failurm in a& %
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Aaurvﬁm of Dat%

Man vellibility of cquipment as detorrined Crom hidboy igal use duta’

aammared with the credicued inherent relinhility of the enuinmint '

dnensrey e gnty on sind e missione i» avalls ‘ble, A therve g
d‘nc">hancwv“ batwsen. these Lo ru‘“:bxlxti~~. aft oy 1iﬁmtiﬁn
will he nerformed Lo detormine the soarea.of tha d.ifﬁ%‘é*r‘(rem ;
~nothis investigation, the rradiction progediate or “thi
f‘n*ﬂ”@, ﬂ&ndllﬂﬁ, maht an usg bi tha »qmzwmen? w¢1

,“H fol]owiﬁu 1tat otaten tho orvder 'of rhferwno@ iﬁr fezln”w rwtw
data to be used i in nﬂmézﬁtln* thn th&r@nt rnlxxbll &? ' :

rbitar:
v '

1. Higtoriznl data Crom similar equinmant uged in spane m}&ﬁjwnﬂ
- for axamyple Hariner, ?Srg@ ?ﬁnrﬂr ”ﬂlwtar ani a?herw/
ua{a ha%‘been mnﬁ@ vl 1&b1@ R , o

e Tiis tmri 241 dnta F%nm pthar q»aue or- we@pon $Vﬁwﬂ$" fnr atumpi
Min amaﬂ, &tida, Century Seri o8 &kvarmfﬁ, B»;f,

EFY

. f?ﬁturiﬁul»dﬁtﬂ e ground ﬁon““mﬂnt ar chmmeraiml @quxpmwnt,
for sxample, sinutomza gronnd ag irment, aommered &Luanm:nzev
aanipmint, ot e

Yoo Tendowioor nners aeptivisd peliahility test doca, oo
S CHTMHERSTET VIL-B-31yy serias, MlLesoer Pleations, hé$< ftatty
or enrtuaiant sonerin t'Mu Wata,  wWhansver they are gv imbla, S

H) 3

Nl lurrerribee e *;dm»(,! ~1atl

\;rﬁ"»iat;i, o iven dn ‘:.?‘n'i,
ot Be o utilized, 2 o

.—a.

T Ronngr Jospany &wrn»dmace Division, ¥olicbility Data Sentpal
sontuing marn Auta of tae fore civen dn 7 oans 3oabiwve, o Tyne 1 kate
wrR row on o orier or peing r“venq:~a for innlupion in Lho regocds
rotor to soprlonens thooo whien ary now available,  Bxanplés of
Type 5 dals san oo seert in Being Dognment IV -00371, ”ﬂwnn{;ctx“@«m
Raliability Data™, “

BEY, w;;&' ‘ "o
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.3 . K" mtora

Use~environment weighting factors (“"K" f&cﬁam) are uw tc weight

failure rete sccording to the severity of the enviromment io whiech' t&m

equipment will operate. For example, if the fellure m;zﬁﬂ for a came|
- ponent came from its previous use in groun& support equl “ts, it ie .
- pecessary to multiply this failure rute by an um p !

refiect s.ts present m i.n 8 space vehic;m. S

- Por tihe mmr Qrbi’c.er, the bonat and W mv‘irmm% "fsihwa maqigm
ed a ¥ factde of 140, A K factor of 1 will be use& %rwmém ﬁﬁ%ﬁ
from ground equipmnm to space and orbitq o LB

2
PRI 2

4.3.1 Boost and Ieunch

Considering the lunar orbiting amdmmut as the bm 1_ ‘i’or tize K I

~ factors, the launch and boost enviromment has been assigned a K *’m@w 1
of 140. This factor of 140 is besed on & recent study performed by
The Boeing Company Reliability Resemrch Orgsnizetion. In this st;my,
boost and launch enviromment profiles for other space bousters mm
compared to that of the Lunar O:rbiteru Tais a'bu&;v u le
aunmm'izeﬁ below. , ,

Based on past experience, it was assumed that vmratioxx inﬁ,uw& am'aezaa
(including ecoustical) during launch and boost will greatly ex¢eed’ m
combined stresses of all other envirommentgl fectors: It was nJ.aa :
assuned that the X factor is directly proportional to.ihe vi
indiised stress level; &t least in the m@ of ‘V*l’bm%% 16ve:
inte|'est here. These assutiptions lead to'the ratdo O ’

3 105 lsunch-boost  previously esmhlfshaﬁ |

envirommental ¥ fector . envirommental K factor ., ‘
.~ 108 lsunch boost vibretion level amespméi»g 1 -
| vibretion level to wmwalx mwmm X fm%x‘ o

to the LOS lsunch boost vibration sz.. The figire of 9,..3 germs, .}
1is{sd in MIL-STD-810, was used as the vibration lavel for w&mw
 est{blished X factors. The average of K factors in M&Pﬁﬂ%& ‘
AVel: Relisbillty Data Series, snd other publiahe& K f@m;@r dm‘bamﬁxm
tiois was K = 75, ;

1 sy "‘ ,"
/’LT g-rms design specified vibration level in m-mam«x ’ms taken ;

Ba (24 on the mssumptions and data, the Lubar or’{sitar Isamwh gmd ”bwa“t.

er { ironmental K factor is cmalateﬁ tc m,
.J.S. = . X = 1bo.

17 963 -4
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Bl b Qenle.
wod incd poneopergt ine ‘fmf‘ummhﬂn sHile in
i Ru craent of Ttw operiting faliure rate o
widl he oA a'**ma} Lo tnat eqatant, That a8 an ftem hanon ?:-,a.?u’rz"
rite of r”}[kf?"h‘”. wh. 1 ‘J'V“»'"H)W* dn snace, Th oWl beoaasiimet o
" / #i "4 ’ ]
ciitare rate of COa0N S L) . LOBOYhee Wi e i g nmeonerating
or ostonaby mede.  Therefore, 1F an ctem oraratos B0 pereent of " the t e
aroamryaned ol op -"*’*Emjz‘s,‘j ite reliabil ‘H'yt 'I L oari 1T At Letieg hn
::»i,j’mt#?dk duity oenle (D) of (8 pﬂ“w“vm*, wh* PN ’3-“.{23&\ -
4 R - ;' :
Yad e I , TS
When mebings veelisotl ong baced on nsarts aoundy and ,smn@:mn {“**“rif‘-'
Satives pata ot tha failuoe rate (o altereed by the smevant of
Auratins asal by owhn lesismarc.  Par example, 0 o desipner deratog
actal Tiln resiztor by 4 faobar of 75 w»rw»*n /i.f’., oparatas gt
enly 2L parcent of ratod wat sagal taan tha ol jure e w;ly ]
roduced by 4 ceriain amount,  This amount veariss weed w'zimﬁf £5 the
part and part type useds ~ . S e AR
s"r'zvfmmwr darsting 10 ased in the Lumr o vb tar muz;‘mﬂﬂt* ﬂz% mfom?
mubion will ne im;l‘zv‘i«;“} cavart of the asplyais with *LM)Q mrmm
nay oment,  The tarm U3 r'sv:m *\Zu;o“, r,mmad s Tl e
Chrens Hatlos  Operating hwensy -’ff-wml;' S L e
‘*'L*e’wi uf,wm nolEe] . :
Wil be umad gymoagmoucly with the ooncept of dmerting, fn bhex oo
ETers) :,eat atrass ia meant to e tae zast siimifiesnt J;‘;sgfmtxvm' A Rar R
portor for tbhe ngrt moofar g it fadlare rale L muf.,&r‘nml.
hasneline b 0F-i 01l PMerme ] Control Subeyotem Jead Graat{ic bloneh
D orbdgert, arvdomept diofae tay oor 10 Phermid Dorrioep ooy
maximnr gr 1 om Lamperatygee of 3508 { S0 cralfire . nll et e )
At w1 ] e S oas e aentoment amblent, L anolnesriaer v sl
triies tag siohap lonlized Lomperaitares foro oo pariiou Léi."‘ IR R T TP I
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Time-tnvironmental Profile (continuad)

For & more detailed br@akdavn of the mnsai@n p?bflla, ﬁﬁ@
memorandun 2-1552-10<859, A discussion of diffevemees in - .
the mission due to variations in the mission geometry” ﬁnﬂ -
time of year of the mission is contain&d in 9?»1@011Qw ff':

For a aetaxled description of the environmantal prﬂfila far
each mission phase see Doeument D2-100101-1, "Svmceorsfs .
Subsystem ﬂhvzronmental Crit»rma ab@cifia&tlon - Lun&r Orhiﬁﬂw"

The effeatm ‘of fh@ 1aunah and boost PhVirﬁnment on spacearaft

reliability wa@\treated in Saction 4.3, Other envirofmental
factors which s|¢hificantly affect the reliability of any
equipnment will &a notad with the dﬂtalléd rellability pré- :

dietion of that aquapmemt.

.
e =

mn
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vrue Lunat Orbgt@r avﬁtmm rnlzxﬁil&ty model g glvon |
will be uaed 4o gener te. other analgama an& traie atu,

these prﬁﬁlﬁt@d &aherpnt re;iabili+iw$»‘,”" v gond
1anmapt will E@fuydaﬁad in consideration of’ theg@ ﬁ@ﬁulﬁﬁﬁ“i
‘ jons | "'mmsmﬂﬁs w : =

vanalyses.jﬁ

For th”«opégatiﬂnal mathamatiaal madel, {hn 9yatem ratwa Ity is tom
bined with m@asures of . ‘the: ays%ﬁm p@rf@rmanna to ww@éuc & MQ@auré o?‘
. the total. ay t@m effectiveness. For ex&mpln, the yrabﬁ S -

‘ system will not:be degraded .bv metedrites and/or mich
be calemlated, The probability that the radiation fré
will not. ﬁegrade syatem operatien b@yon& a&aapt&bla wai,
caleuiated .

the system mmde. For example, ali ral;aaility ﬁaﬁan&tmﬁ& ﬂgk“@st
and qualifaaatian test data wiil ba uae& o inereage th %anmca@g i
¢ilure Tates used in the @redictlan or thv my“tem r&liabil&ty_ I bh

Orb1ter.";‘ aéctxan 3 of B? 1001&1 asaime raﬂﬁvnsiv 3
tne taskm invalvpd in the T011aw~ﬁﬁ war&.ﬁ_gy‘_,s e
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4.6

BOTE:  The relxabllity prﬁdictinn& consider nnly ﬁhe pr@babilzﬁy.afﬂ(

- above, One change is to group portions of the mismsidh

' in making the reliability caleulatjons, Ror example; /ihe
_coast period between Agena firings is switohed from ,“

,Anothar ‘change is to use. nominal time perﬁods fﬁx thﬁsﬁ pbr%ianﬂ of

Time-anirbnmental Frofxle

The Bl misalon profxle used for this analysis is aummar;z&d belogg R &
The clags Bel mission objective as defined in Dncumﬁa@ P2-100120," .
"Spacecraflt Subsystem Design Criteria Specification » lunay ﬂmhihgr“f
conaists of olass Aﬁl. 423, C and D miwaiea obéqot us. EA

"Class A ,Pgoﬁgg of areas withy the' r auggr;~"l
Rt bounded by b4 1@6’ lat tude g:h i
(aamtagraphxa}. . ST

1. ?&te gxaminat: on of avgwggde ta: 1,
' ‘Suprounding a anded Surveyor, or a aei
foﬁ a aurvaycr or Apalla.”’ ' , :

2.8 §ite ﬁgarch af a gi o
smta far 3uxvmyer o agaizaj Tow: alt&tué‘

4

Cl&ss Cz'v

v

Gl&ﬁh‘ﬁgf‘ggpar_ggv;;onmagtal naﬁav

1. Micrometeroid flux S
2. unergatia particle flux.?

;. atquigition of the photographic date. Equimment whibh is wsed |
only in aetting elase "C" And “D" datd is mw mlu@eﬁ i
foalﬂulating the $pae&0raft pra&iatad inhwrent @ﬁ&i&h@ i@y.

The various migsion phases are taken from the typival mi&&xuu
profile in memorandum 2-1552-10-459, December 23, 1964, . It mmst -
be noted that the mission phases used in the welz@biii%y p@eddétianﬁ
do not conform exactly to the typical mission profﬁle'rafaw&n@a& .
nich: have . !
}amﬁ?ﬁﬁiﬂnﬁﬂ :

similar emvivonmental ér functional characteristiss fo

Boost" phasa to the "TransTunar pha&e.

¥
A
DR

the mission which may vary according to the launch date and apﬁ@ifie
area of the moon to be photographed. For example, the June 23, 1986 -
launch which is used in the time line snalysis in memorandum 2.1552.
10-259 requires only a b4 hour wait period in the h“fnikial Lonar
Orbit", Depending on the launch date and mzasiau gaometa
time can vary between two and twelve days. The mission profile ror
the relxabiliky pr@dxctions uses & 9 day vait y&r&aﬁ %& pr@‘qrbiﬁ -
tranﬁrer.;ya Sk
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2.

Se

4.6 mm.-mvimmenml Profile (wmmuea}

i“worat sase", tut a nnminal miaaiam aﬁ&q&&thﬁ
all portiona of the miaaibn‘ : o

MIss 01‘_9_,
‘lo’

"This miaaian phase atar&s with ﬁhﬂ $ﬁpﬁr&%iﬁﬂ mf &h&; %
- Orbit, Time = 5:39.8 houm thia pmm 99 mﬁ

Initial Lunar Orbit

.are transmitted back to earth,. '?i:m - 21& mlﬂ

5

‘huura thxs phabe; 720 hours tetml tiﬁa.

ﬂﬁﬁﬂﬁﬁﬁ?i'

Launch &nﬁ Eoest

This mission phﬂ,aa Bt&rtﬁ with the @hd of pre«léonch
countdown and ends with the separation of the LRenh
Time = .20 hr, (12 min.} in this phase. The i
periad between Agena. fi#iagﬁ haa’ B aami"“‘
Tranalunar phasﬁo,f ' < g

?ranalunar

Agena D and ends with injection into initia)

tim&' i : e

Lunar Orbzt and ends with tra&arer iata Final ‘
Orbit. Fourteen frames taken (20 meter and léﬂ
resolution). Four frames of Initial Lunay Qrb:

phaae, 308 hours tetal time, SR

Final Lunar'orhit, 18t Fart

This mission pnam starts with bmmsfar into H 1
Lunar Orbit #nd ends 172 hours later, aring th
phase all of the high resoiution photos are take
processed. Approximately thirty-Tife percent of
dats are transmitted back to earth,  Time = 172
this phase; 98& Hours tatal timg“g L

Fxnal Lmnar Orbiﬁ, End ?art

standard mmsaaon. 8
photo- data are tranamitted hank te w&rth. ‘ﬁﬁmﬁy
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Failore aa%aa, tiag
 3ﬁnnaamd Hiaaion Pmpfiih

Analysis and
Trade Sﬂaﬁr natn

=

Dperational Pmbability

Panetions:
Solar Flaras

" Bediation
Mioronmsteorcoids
Hoisa

Wmﬁmg '

Specifioe Miseion P!‘oﬂlaﬁ

fnvironmental and

;,_M.wi, .

X
OPERATIONAR =
MISSIOR  ieo.

L s s e porion - 2o

WoDRl, |

Recommeéndations,
{Analysis and
Study Data

Trade

[L=> Reported in the regular techmicsl progress report
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The reliability infoxzmation on cva.ekz 5ubayétam iu thw MH&:P Drh'iﬁaz' ‘
Spaceeraft is presented as fellowa, Firgy is a fmwt«wnal bloek
diagram, & relisbility block diagram and & methematid: 'm&%% ‘
Phen the reliability predictions and calculations rize;
in tahular form in the “Sys tem Raliability @hurwa 2

the equimant opemtiam Fmany, 5
fata‘fbr eaah qquapmanﬁ<ia praseataa ‘

' miasion pﬁaae or obgectiva. The mmulmi—’m m aw ,ﬁiita /&;I% o
- total sum gf these products through that mﬁicum n&mion <
ph&%, e coly -

be

d.

Submystm Bmmcdowna -

A i:wematmm is aelruewlanatbry.
dictions for gash of the spagecraftils mbsystmm ~
~used on theae ohurts are defined baloxf. E

; -‘Fail’si
per ﬁmla, as app’lieame;}

mow

misaion phase for each eqtzmment during - e»aeh msainn g}mae
indicated in block la.bﬁled "f"s The eslumn um m@maﬁn%s ’&hq

1.

thctlanal block diagrama E g o

) SRS S 4 g;;
l’a%@ caunts an{xfwai& for eaoh egumymnt R T
%eqvmn@e time bar graphs o ;

: . :

Duty cycles for aach misa:lon phaaa !’:‘w eaoh equixmanz

£ = AKM‘. 'I‘hat :ia, f? m theé;;m:dnmt Qf
;ghah@ Im hunw

The gum’ of the f?a £

re Fate (in failures per hon

tim f |

eqﬁipﬁaﬁt jffl .
Relia‘hiuty

ey s
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Subsysten B@eakdowna (eentinuad)i

S
fe

g.

o ;rroi‘ﬂ ’ta; mke the reliahi_liﬁ md‘imi"

The

model /.
a8 tb infommatinn becemes availablea

B
b
Ceo
d.

any

of -
as

For
se6
des:
Det:
wel;
fror

1 becomes awailable. Y .

Fuilura raﬁes

Derating informatiau ‘;;jw

Relmabilmty Smmmary ﬂh&rtx)

e ormation vas used in ewwmm wifsh E:

frf.

I tailed ttma and’ euvirnnmental’prs iih&f

,;naralfarrang%maﬁt drauipga

1gie dia&r&ma

swer dia%rnbut;on block dlaaxams

ther infarmatlon which would aerVe to inorﬂase the _anrmay
e reliability predictions will be amnaidered and u&ilizad

Y 5
P - -

genoral functional description of each of thame aubavmb&gﬁg
cument D2-100110, That document alsp contains a géneral
iption of most of the equipment contained in vach "bsyg"
led descriptions of the fumbiion, dagisn ortteria Bivd,
1t, test apecifications and other'infbﬁmatiﬁﬂ mu\t he obtaﬁmaﬁ :
the speciflc design 5&&»: R e
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2
1

Tine in Mission Phase (hours)

b0

5;55 x 10
Ba’i;-*f:am .
A* :.2,_65 X 16"6 |

3

)

 Charge Controller

‘

i

3.3 x 107

R‘eg};iam? ?

o o g e

© P See Page 32 .

> see Page 31 -
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Fowdr Subsyatem - D2 -uOi

Skunt Hegdaror, PC& wruwing #l{ﬁbﬁ@?

Furetion: - 5133¢ﬁ¢t ag xcess eurrend from the @niar a*way*
- i unperlated pus' vnltaw@ from qu ;
llmj tc

: L)

Pradicted >k o c,év y 3

1—7)

/h’!’. ’, ‘ »

Part ngg CeA 5‘;‘  o

Transistor . «
L8 ,ui&l. IR : R 1{)
Power ‘ ‘

Resistnr L ‘ L
W N T 40
WY Paver R &7 ,v w017

Metal Film . EREE Y D06

; iade 8
’ ' Goneral Fur + 00

: . lenep : o SO

s
)
&
[
D

| Capacitor B 1k 007

! . ‘; . ) f ‘ . )
! Crunector Ping 41 : .dﬁl/p;n
% ' )
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